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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a probe array for detecting 
many kinds of DMAs by immobilizing many kinds of arbitrary DNA 
probes. 

SOLUTION: The probe array 4 obtained by arranging particles 
(prove particles) 1 having various probes 2 immobilized thereon in a 
constant order is used. The probe array 4 obtained by arranging the 
various particles 1 always in a constant order is made by arranging 
plural thin tubes or grooves filled with the prove particles in parallel 
to each other and subsequently individually injecting the particles 
from the thin tubes or grooves into another fine tube or groove. The 
many kinds of probes are thus bound to the particles having 
different diameters and enable the simultaneous measurement of 
many kinds of fluorescent light-labeled DNAs. Thereby, the array 
having various kinds of the DNA probes immobilized thereon can 
simply be prepared. 
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« CD D N ai>^ O 7° n - T U- ^ffittf -5 , 

D N A ^ iD^itaij-r s „ 

#'aiS(ODNA7'o-:7'^@^LytTl-'— >6S 
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&g i: tu te^Si^ @^ $ ;}xfc HU 12 y o - :/ wa^^s^f Jj; 
(t e> 4xT V ^ § 7* a - 7* T , 

L'-lcM-i/^T, Butfi#7°ci— ys^•^%^tUfcmite!K^^•0^^ 
o 

[li*3S6 1 li*il3/4^^!t*3l5tr)f5Itt/?»M:if5Sc07" 
[tl*:JS7] lf*^3*^55W*^5(7)fpJix*^{c:iEttco7° 
[ff*«8] 3A^p5tS*«5©fpmd^c?Ett(07° 

1 1 ] 1 5 ro{plixj4-fcl5«<^ 



t . H^itfi7'a-y/45@^$j^fc^m<^)H^^tfi3|Si^^Sr^E?|J-r 

y'a-y'T ^-<Dm^:fjmo 

ir -r 5 -7'T u-roS{jt;^ffio 
[f«*lll 7] rt*:Sl 6 fC|5g6(^7'D-7'TW'-<^ffi 

feroSillBit. XttttrlET'n— yru— /^yw;?'— 

^ L tut Sr^iH-f- 5 * 1^ ^*ffll=3l fim ^ ffi 
#:^@ffiV^r< ^^i-5Mt27'n-7'755:eti-^*tv@^^tl.fc 

Hu t2«L^ ^ 1^ Hu i2«i^ ^ ia?ij-r 5 fc * <0«3?. 
^ ^ t- 5 :i i: * t -r ^ 

[tf*«2 1] m^m2otEm<Djfm\zm^x. mtm 
— fe i^D—^^^^iy^x. mmn'iFii^mm-r hii.mm 

[W*:«2 2] lf*^2 otatto;^ffi(ci^u^T, gtitaia 



(3) 



^mW-'l 1-24 3 9 9 



^ 7 D - $ ^± 7)5 lb ^ tB -r 6 c: t * #m i -r -5 ;8^iS<, 

lc5>{tT@{*:^ScD#Eiii{cia?iJ-t-S^2(OXgi:. m 
(DXg;4S^T/it>tt.SHuta^Eia-e(DHuffi^^(^5^>^4^ffi 

t . fjiem 1 (7)xg-e<75Ht[ffi^^o5>^^ffix)5^''i-5 i 

[0 0 0 1] 
(0 0 0 21 

Lx. ^i^m:m±\zm^<<DDNAya~y^mmmiz 

IZ^^ftLTH^SLfcDNAT'a— ^TU-. XflDNA 

-^rfflv^rEji^$^^fc#|^<o■fe>'^^c. nU^titLWim<r> 

=f-^-^ l^S<5o^^LTff<::^& (S c i e n 
ce 251. 767-773 (1991)). X(4D 
N A7'c-y^#E®(cl o 1 ottx.iZ.A/T'VK 

[0 0 0 3 1 

i^MmsiLXo t-r^wkm] «£*s^«-cfi, dna 



10 0 0 4 1 *^B^(iJit2C0M,#.Sr<i?j*:1-^fciit)(c;^i^ 
[0 0 0 51 

miimm^xmji^ l . * « b tcia^ij $ it 

(O D N A :7' C3 — ^ :/ cz — y (7)@Sfe ^-^«t^-(7)^ffi 
:t^:^tT}:fi^>(Df^^^mmT^:^m. Au (^) ^ 

ffi{csHa^:^^UTS:£-r6:;^ife (b i o p h y s i c 

al Journal 71.10 79-1086 (1 
9 9 6). :^^9:^mmzm:^-t^:^^ (An a 1 y t i 
cal Biochemistry'247's 96 — 1 
0 1 (1 9 9 7) ) . :^'^>^^ffitC^:ffJL/cT:^^ y /V-T 
^ K</^wc0^l/;^ > h-^ h y :y^:x{c@^i-6:*'ffi (P 
roc Natl. Acad. Sci. USA 93. 
4913-4918 (1996) ) ^^fUfflLT. ffi^ 
(C[S|^*®tc:^»(7)DNA:7*n— y^SrH^T^t 5o 
[0 0 0 6] DNA:7^n— :/SrX®tC^tL^*tti*i^Lfc 

itSO. 1—0. 2mm(7)^?f^(D^^^;^^5{£l^^-r^\ 

[0 0 0 7] ^^^i:*^C:/o-y^^^itLfc^)^S^ (]^ 
T. — tW9) filo-::5o:/p-yr 1/ 

^ :/ p - :/ ^ @ ^ L fc^fe^fDf^Sf^^ffi # ^ 

{zi^^hthtirfa—yn^ (D'^m^ ^-xm^m <D^m^s 



(4) 
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[0008] siTiz^mmo>m^(r>«^m(ommi:m.mi- 

it. (1) S^'iSl^**)-* (DNA3Z.tt^e^) t-etv 

^ivl^-^^m^j: T'a-^^H^L rzm.^%:m^^^tc w 

(1) tci^v^T, (2) ^zTu-zf^^nLtim^ 

3if4M'< <b ttfc^ie i a:£ $ ti.fc 7° p - y (Das 

dS>Ptf£;<Sltf=tt-Cl/^-5r (3) #:7°n->^;^iSi#L 

ibfix\^^^:Ltizwm^h'o . (1) xt* (3) 
(4) ^:fm-y^^wi^tcm^(D^^^'xiimiik 

-H-fibfiX\>^?>:zt. (5) #ya->^Srf%»Lfci|ai^ 

*l*:T-glt$tbTl^5>i (3) Tl-fj (5) OfpJtLA^ 
tcMV^T, (6) yci-y^2i!fe5£¥ffi±tcl®(cM-~< 
tz^t. (7) 7'D-7'SrU^:5n{c:il&'<fcr i:, (8) . 

(1) >{i^P3 (5) <D{m;<»^lc;K-l/^T'. (9) y'v—y^ 

^nLtcrn^^:. ^m'Sff^izi^WLtzzt. (lo) y 
2^<D^m(Dmizmi$,^ntzmi^^w^ix^^t. a 

Lfc:S?-^2 2fc5ctcia?iJLitr i:, (12) (l)*^?^ 
(7) (0{^iht^\z^h^X . :f'o-y^^n\^fzm.^%:. 
T^u—:^^(D-^juii^<^m(D^iz^nLtz^t. mzn^ 

(r)m^:^m(owmi. (13) n^<DmmKy'a—:f:i: 

-T'Srs^-rsxsi:, yu-yMm^^titzmmo^m 

i-^mmi-h^^mzx<om&\-r^z.t. (15) (1 
2) ici^v^r, n^{zm^^titzya~y<r>mmizi: 

(16) (1 4) (c;K-i/^T, yn-y^^g^L^cSi^ 

yt:'-y(r>mmmz^f£^n^miz^w\^. ^m's 
xitm%:mzxn^^mnir^ft^(Dmiz 1 o<3owi& 

-(C^iULT^n-T'Tl-— ^^^;5g-r-5ii:, (16) 

o—yr i^-:^/V'V—^<o^m^mm^^£tnzji*)n^i: 

oz.t. ii 8) n^mA^hm^^wm-r^tzi^cDm. 

^^T^T?i^Ci:. (19) (1 4) (1 7) (OfpJix 

tAz^\,^x. yu-y^m^\^tzw.^^w&-tz>tzt>(r> 



^w^x\m^w^mf^^^x . wi^^^~yt^^i\.=e 
mx\tyfv~yr \^~-i!r^iv^~\zw&t^ r t . xzmw. 
[0 0 0 91 ■m.^(r>mm\z^m^h.tzyo—y\z'i^^-t 

6^^*f^^:^ai-f-S*|g5^ro;^&(Z)!|#ia{4. (20) 

izt^ (w--- 1^'-) =^mm\^x^-r?>^^xiim^^^^ 

Wfcl^tb-r^XSir^Wr-Sr i:. (20) tc^v^T. 

(2 1) n^iimmi^itmMizt&'^.x. 3t (w—if-) 

iB3?iJ-rSfe®S(;:^^XttpJt^1^tlli-5r (2 
2) iSii=-;iSga^iJLyS:E^a{-)ftoT: 3t'(u— If-) ^fig 

(2 3) ytcommizx'onhti^^m^iz^^^aymn. 
miMLt. m.'f-izm^^ivtzyo-yi.zm-^Ltzi^^MM 
*^ib^-t^^%t^^m\^. m^<Dm'^xiim^^mm 

xam^'^^&comm^mmi^. ^yu-yiz^i^^i^tz 

^^lot^cD-m^TlKib^^t. (2 4) — ^-ti: 

ti:7!>ihmai-r?>:ii:. (.2 5) ^^\zm-&^fhtzyu- 

(2 6) m.^^m.^mmtL.x^mi-^^t. 

7) ffi^ro«ffi(c^D-:/^@*i-5^irox:gi:. >^ 

^EMiciE^iJ-rs^ 2 roxai: . #ffi!2iii(-M-v^T^-7- 
$ ixfc >^ D - :/ 1 * t trSJS; ^ -It 5) ^ 3 w 
XSt^L. ^3<7)XSj45tT'S;*:>tl.-5*KiiiT-(Z)!Kc^=-ro 

[0010] :^%m<Dit»mi:w^'3-r?> tsiTcom <o x 
fcSo *»i^of^*«^!iT-tt, m'^(oyo~y^m-^i-tz 

tzfi&<sxi-im^mm^muzit-<. ^^mwxitm*^ 
*«i^roij@-rosr. m<r>mmx\±m\zisix\.x. a* 

7° n - 7'^*^ ^ a } C - ^ C7> Jd J¥ T- S 51J $ -it >^ n - y 

#.a®(?5DNA7'P— 7'S:@*Ufc>^n — 
T'TW- ;iSffi^(cpKT-#. ^M(r>D^Ayu-y^^ 
aaS:^ L fc^'Sao DN A^m^ <D 7" n — :7'r U— 

(0 0 1 1 1 

[00121 (^1 (rymmm) m 1 ^%mnw, 1 <d 



(5) 
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7 0Sr«ffifcift^Lfc«Ji^ro7°7;^f"y;i^!|S^l (it^S 
0. 2 mm) ^mMi-^o W&.^l(Om.^(Dm&H5% 
r-feSo t";*-5^V##»7'7'f ^ffll/^TPC Riiil'i 
tT#ifcDNA7°n— t-;t^>'7 1^5 

A^u— 7'i:LT-&^DNA«*ffl^^Ttfi:<, r<0» 

{c^g^DNA:7"^-7■■:§r;fe-g-$^±S*t-Ct^„ 
ffi(CDNAyD-:/S:S-g-$ii:S::^ji(i, 0il;tfi. _hta 
Lfc:XSft ((Biophysical Journal 
7 1. 1079-1086 (1996) -^A n a 1 
ytical Biochemistry247, 96 

— 1 0 1 (1 9 9 7)) {Cfa«ds$>^, ^tc. ('^ 
5Kl^) ^®tC:^TI^Ci!t^<Oia?lJ. ■BajXLtiTTTTT- 
TT^^@:S:LTfc#, ;J<y A^^i^ofcDNA:<r 

[0 0 13] r(7>J; 5 (- LT^t^Lfc:7°o->^7)5ffi£$ 
-5, ^-Vf^y— ^ (7°n— ^TW— 7) CO^J 

NAtSr^^-f yy ^-f XLfc (9f*ffiffi«^-e-{c: J;t3^ 

^^■l{C}itE$ttfc^5|sfDNAI^>-C-fo5) JtSrfiS 
W L T^-r 5 «^ Ji^ b^tSfti'fW D N A coa^l^^ ^ ^ 

[00 14] :7'd— yi, 2, n>4»e,/i;5yn>-:/ 

TW-4^i^o:3e^t°7y-l= (T'n— :/TU— 

— 7 ) (0^;p-f a A P 5 (7)K*^fSfEA:*-|^ 6 h-^^WM 8 
dSg-^^tufcKifil-DNA^aALTDNAT'n— 7'2 i: 

8 $ tt7tS*;i|sFD N A i: ^Sr^N-r y if^'f X 

(ll]i?:-y:-f) ic-tryhLT. v^—f—^mi 

rou— y-*— ^^:/Xi 2-e^^LT^lti-f 

tvfc^Jt^st 8 $ tLfcKl^fD N A ^%-f--5^?t 
fl^-ryi'^-l 2t;iJ; tf&ftilt/^^ix. CCD;<7^7l 

3 m<o^mmmz x *> . \y—'f-<r>m^:f7m t mtm.^ 

— 1 7(cy r/w^-f AT-s^j^$n-5t*(c. T'—d'mM 



/j^/p^— 7) (D4'(cafe-<btvfc^!|a^^ico{5:M, 

■So Jfc*3x avhn — ^— 1 4»*. ±IB©^i!)#<OiHi) 

$|J^. CCD;*;^ 7 1 3d^i=>co{t-§-Sii9jA;9^SiJW. "f— 

^^mmm. \ 5, so^^-^'-i 7--om^ea^^S)j^ 
[0 0 15] /£ib\ ±te(DsaB;5T'(4, ^^t^it^tt^^D 

NA m)i) tCife-g-L/t^JS^ 7't3-:^l, 2, nCO 
^tt-?tt*/£St^?t^5i?ri^-^LT*Jt, W;i|s|-DNA 

<^«-g-7-f/U^-l 2(4, ^^ro^g*^«S:jliRT-#-5 
#fe7-r/'W^e5lt^i:-t-5>A\ 7-r>'Vi?— 1 2cDf^4p'9 

[0 0 16] w.i(Dnmm\zmnh. '^.wf-^y 
x^m-r^o 

[0 0 1 7] |2!2(4, (a) Um^^-T'o-y^'^mi^ 

t-r^yo-yru~i^m^M:(Dn^nX'h^mm=kn--:> 
mmx^:s>o :7'n-7'#t'#!i&^^i«*0^^fflt/Nfc^!e£ 

'f-MmmcD^mzXy)1^-^^^tAiX^^o E2 (a) 

u— H8(::, E12 (b) (Dmmmizm-tmm:fi 2 
3^^i-f xmm-r^o 7°u-hi8fcf4, mf£^mm<r> 

mmcomi 9 1. mi 9{z^x \^. y^-y^ 

y^~^f?mmfmm) 2ot, '^m^mm-r^m^mumn 

m2 1 btimfi^^Kx^^^^ mi 9 . 2oa:>mm-)fs^R 

(BP*., 'mL^<DmM^Kh:-r^mMLM^^2K^mt 
•rs^f* 1 -^j^fc-r) tu, m2 i(omi^:ff\PiiSLXimm 

(Dit^^R ir-r^#*;k;fB^R*-^t^S^f't^2 ^fSfc 
-t) t-t^o iP*>> T'W'— h 1 8tcf^^$ix5)«8^1 
9, 2 0hM:h^<-2Z\zi:y)mj^^H^m'^(Op^n 

^w^^mmmx'^^^ /its. ^19,20. 21(d 

»rE?F$tt, ^fe(4. ±t5ft«^l. 2^S§fc1-t>£OT-*>it 
[0 0 181 ^Sll 9<Z>lo(0^{Cf4P— a!g07°D — 
^^1 9<75=S-*fB^S}c^7'i-5:7'D-y^i*i^-t-^'^^^ 

1 g-nctts^n-yi^^s^^-rsia^i^^d^ $S2<om 
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1 9-2iCfi7'D-7'2^«J^1-5>^*i^>4S. 

t) E^iJfflO^ 2 0 \zm*^fl^o mi 9 tCf*«l;^|Bj{c« 2 

mmi 9<DTu-h:fn ~zfw.mmm 20 1 n^mzm. 
Tfcs, m2o\zmAytiw&.^\-i. m\ 9 

i:ii:=?t-t-5):&i^. BP*>i2^ijffl©«2 ojcftox^fKog. 
y.\-i.nmzi:*)-y^u—-:fTu—^n^^}^7V— (t'u 

— :/TU'— (SSff— 7) (rt^SO. 3 mm) 
ix»:PBm<iB?iJ1-2)„ 2 2«, '«^^iE?iJfflrof&^ (2 
3. 2 0) i:7°D-yT^'-^^y^^'-7 t^^^^^-T'Sy 
o— i/TU— ^ywy— 3;t>i5'^'— T*S)!9. 5' f*><.hy 

(|ll903 8#fiB,) (Cfi. 5 ir-rSDNAT'o — 

-^T U—KJ^:^^ y -{c^^it2,7°n-ycoiB?iJ)i|i 

(0 0 191 T^\z. ^\<r>mMm\zm^-f^. ^^ii°7V 

-m'^\zy-u-^:^^Wr^:fo-:fT u— jJ-v/p^— 7 

[0 0 2 0] matt. ^i(Dmmm\zm\-i^-:fo—^T 

^—7 (^-rt'^y-) (c{*:it^ix-cv^So y'vi—yr 
U'-/i->/u^- 7 (OM«(-(4, 1 i^scsaj Li^cv^J; 5 

[00 2 1] ^^^UJ; 5 i-rSDNAMr-l-^'lJfeaiS 
('CT-(4, Cy-5 (^7t^S;*:^S* 6 5 0 n m) 

i/^fc) L. mmtrnzy-u-^r u-^^n-r^^^\i' 

yV~ u— 7) tf»-^AL, 

Z-t, ^N-ryy ^-Y-^-v-a Xci t) g6t)DNASr7°t3 

: 6 1 5 nm) , W y^:^>T 



h (%7t&ft : 5 2 0 nm) ^jJ^foij, 'ttf^^it 

S]t£:;oDNA^j5E)^i^*L. nmmwiiznxi-^o nm 

[0 0 2 2] j^clc, DNA:/a— yru— SrfflV^S^gljg 

[0 0 2 3] m4ii. ^-^^'-^yo-yru-t^mt 

l-;^ =3f ^ 5 D N A 7° D — T'T Srffi V> 5 

jc^)-6<)(c^tb^-frTRB|t-r5*\ XI4>^ci— :/r 
iS'-7Sria^LTU— 1f-fiB,|=fjS;ei:;i^tlj^l 3 ^ffi^f 

u- vX#$ ?&SP C C D ;^ 9 V > e>ix. 

[0 0 2 4] m 5 {4, 7 -f i^i^,(Cffi?iJ L 

^i|a^tCjeoTR?,*f-rSDNA>^n->^7' 

^^fi^g(^MS:*-r«^EiT-foS„ li]5T-«4, u-i^-*— 
7t2!Il l;<)^t>cOU'— if— ^>^a— ■T'r ^/i'^— 7c^ 

[0 0 2 5] me (4. 7'r u— o#^Ei--5ffi^ 

D N A^u — SrfflV^S^SaSttc^fiSJSr^-rm^ 

I1I-C-*)S„ HI 6 (c^r:-r«^S-e(4. ya—zfTU—itl^ 

•5<fcpi-> f^&CCI)3^VT±yD-—^%:-^^(Dmtiilz 
fflV^S, 9-*— Jtagl Id^fjrou— if— 3tf4$7— 2 

i^~-f-it<DmMm^i l^7€JJ^^^ziJ:±l.x. 7°n — 

(r>±i^^±mmii-r^o ccdx.])t±i^^-^<d2». 

7i.itmtii^^iAm-t^m-t\zii. M^(0 2»^^mm%si> 

m-ri(Dm(Dmf^nm^6^\z^i tmmx'h^o 



(7) 
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;^i^^'S;iTu— tP-^^^ v^^fr^'ii/V u— if— ;4Sfis. 
[0 0 2 6] E17f*, fiSJKt^ST'o— :/TU— Srffi^l" 

DNA;SS7'n— :/(cfi»$ttTV^S»/iS^^/!>^So HI 
[0 0 2 7] &.±mmL.tii:oiz. ^^Izi^WLtzDN 

Ayo'-y^^mm<o'p\,z^wr^b. -^i^y/i-mmi)^ 

izx'^. iH^mtir^m^coy'a—yru—^mmiiZ^'f^ 

t.. mi. 1214. US. [116. mio mi^i-^) t-* 
•rit^^g<75cr(i^s3affi T- # . 7° n -Croats ^ ti.fc^*^ 

[0 0 2 8] (^2 (onjfew ig 1 (Dmmmx'iizfo— 
yri — ^m.m.±izmmi-tiA^. m2(Dmmmxi-i. 

&2i«fc5£6<]{;:iaB-t-5fiSJSr^-ro ^2co^ 
Jg^!lT-fflt/^S^)|a^f*»l<Z)|lig«ii|tp|i:ii:MO. 2 m 
mCO!t5i^r-fc-5/i5. a^^aso. 1mm. X{4 0. 0 5m 

[0 0 2 9] 7'a-7'TU'-^2i9c5cW(Ciagi-S;^ffi 



—xhi>ztizi;^:.zx7!)^^?>&mi^h?>o u— y-* 

~mm^ix^w-mizw-n^j::fjmf)^h\^—'f—^'~-t^^ 

mMC. #=^r^f7y-rtT'^t-5:^3t^2iSfc5t;^m§g 

[0 0 3 0] sxTcommxii. w-mzmm<^m^m0.i. 

■ft:fu~yTu~:^7i-y—\z-o[,^xm.m-r^o 2dz7i.^ 

a —yr \^~i>r^)V-y— 3 4 flS?^''^ 2 

fcSEtO. 1 mm^j^o-fe/U^i^Pj/io-Cio!?, Tffico^ 

«{CfiSI>iS^H-P>ixTI/>S, i?|(©fs'^«:0. 3mm. 

^roiHO. 2 5mm. fl|(Dgil$(±0. ISmmT-fct). 

5:t>'?t»^$ 2 f@(0*i^;4Saaig-r S {Cfi 

'h$<. lj@«J|a:^>4Sjia§-r6<0{c+^5-T-fc.2>{|ti:-r 

[0 0 3 1 ] EiSfi, (a) 2iS}c5E:/o— u— sJ^/U 
3 4 --»«t^:7'n -T'^^A-rSTt J6<Z5 2 

-rT-r u-Srf^M-r5mJ:3 Srospffiin. (b)^SIll 
T'$)5„ 2i<>:5c:7't3 — ;^TU— /J^yu^— 3 4--^*i^^ 
ag'^Slcttias (a) . (b) \Z7T^-r. \fa:>:fu~ 

/^-3 5T'a*p4xTV^5o HIS (a) (Ctj^I-J; 5 fc. ^ 
3 6 (l*j£}c^ioTt5'3 . »3 6 <7)jF£^5oAca55>(c:/ci 

^n\^tcyo-y'(Dmm\zxr):& 
^hn±m^xm^^, msenru—iz^^hiitiy 

^3 6(DSfe^^^^ 7) ^W'm^^tX2^ 

(b) (c^f:i-SlTBIllic^t>tL5 i 5tc:. 2 iffcJEy n— :/ 

— yru— /^/V'iJ^— 3 4{c:(i. |il^L/£V\ ptsisj-fK. x 
i-i^c^m^mA. RV^Wmx^ ^Xoiza Timt-f hixx 

v^^c m3 Q\zy'u—yn^(r)W&.^-km.^^(D{tmi 
(Dmmmxm\'^tz<Dt'mm\z. ^-^b'^ y-}c*-r'^«t 
^^m\\^^t. 'mL^^mzQ\zw^-t^^tx'n^j: ' 

(c^Tis^ij m) \zum.^i\,i>. m) (Dyu-y 

^3 7tc^Kl$ix5„ 
I 0 0 3 2 J m^%:^tiii-^m^mmi-im 6 fci^-r^B 
^-gpet&L-C. 2»:7E;:/o-:?'TU-*/Wi?'-3 4JC 
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(00 3 31 (S3 (ornmm ^^m<o:fjmx'timi&^ 

S;*«itt•rSi:^^5ro*52^^BJ(D7K'1' V hT-fcS, BP 

[0 0 3 4] y'o—y^mmm^mi^mmiz^mLtz'^ 

o t t i ngtt, 7°t3— r^(DtB*Sj4S|B;5K i^C5JCotl-T 
ai8l{c/j:oT< So L*^L. MSAbTtT-n-r/f+t^ilS 

^f^M-rStctt. El 2 1 9 . [il8{::*1-^3 6 

■fr^S^ffiicLT. zfu—yru—Tj-^^uy— (7. 3 
[0 0 3 5] H9{4. «g[«i^^ig*-e>^P-^*fii«fLfc 

1 ^^-:>mmm(r>mizmm-t?>:^mx$3^o max 
'oxMmm(Dm (iiiifc^-r2 o) -^^j^^-^ i o-:5o 

?iJfflco^fg (El 8 (CTj^-r 3 6 ) ^miL^^\^'^<:>^m 
BSSr^L^TW^L. '^^^^:7°D-:/TU'-4^/i'^-3 

^n^^z si>mm'^mxh^m\c-r^t^\^^^\'\ m 



[003 6] (S4 0||ifeF!j) S4ro^Jfe<?!)ttyi:i-^ 
So Hi ^-*bl|3(D^Jg0ajT-»4. ^*i?-iC'(SitLfc7'o 
H 4 ro*JgOf!lT-(4, mSd LT^^S'^^^fiOttBT♦ 
^mm. X{4fe{:iJ;oTit&J1-S*-ffi$r5l^-rSo IP 
T'ci-y'-itcJi^^ttfc^TfeSit^iisl-d^ibrom-^Sr 

myt#tm^£^mm(r>^tti^xm.'f-^mmLxh0i\'\ ' 
[0 0 3 7] m4(Dmmmx'ii. m.n^^m^(o-m^ 
xi'ii^^=s:iii-rwMi^xmmL. wm^^^cD-^^ 

ir ^ iSsSiJ T' t S i 9 f- S T' „ 
[0 0 3 8 ] in 1 Ott, 2i<fc5iE;BE^iJ<oya— u— ^ 

co1ij?!cSr^-r«^lglT-*?S„ Hi 0T'f4. 

iJ' — ^fflV^fct?!l^^Lycio 7 s/->=.9'l' h4 0 

7ciaB^tbS7°n— T'TU— 3 9{CJtSrfi8MLT. 'T'd 

-T'r u— 3 9<DSBJ^£3^i^-&^@iiiLfc7fe^. i£:>^{c 
J^^CTTtSs^-f /W^^ilLTCCD:*7< 7 1 3(cj; t) 
^^m^nfcft-^-^-r'-^'MSgfil 5(cA;bL. 7°n — 
:/T w— 3 9 T?f4, #!|SJt^^t4fi?i -g-^^/jrv^r i: SrSi^ 
(f-X) (Df^^tSrtffflrSo 
[0 0 3 9] i!>:l/^T% \^~^%m.-h^h(n\^—^—\\ 

— 7-28i:, |gi<o;^|n]lcE3Si-SI|2<o:i^t6]lc:U'— 

Xf4[slC^7-f/U^-/i^/P^-4 1 (CiS3t$4xS^m(0 
^?fei^ft^Sij7-f /w^-4 2^;^7'f K^-frSiiKft^ 

^^^-3 9;4^b^-t-S*)t{4. CCD^T^ 7 1 3{cj; 
^^ffi^ttSo ^-^-hn — 7-1 4f4. ;*-<xV?7 — 
(^S'JP. 77 5'->'3.7'r h4 OroSiJffll, CCD;*^7l 
3/4^fj05{t-^llt) ji^^JW, 7^— ^toaSttl 5 

[0 0 4 0] H4<7)^j£e^iiT-«. 2mm(^'^%W(r>m.-t 
itm^mt^^x'mL^nmmzmmi.. ^<r>m.^m^ 

OP^-C-sHISrJi-So :^3t«^Fl, F 2 Sr^ffl 
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U rtue5:^3t{*:F 1. F 2<Dm:^m^ (w 1 , w2) 
ir-rS^, ffi-^* (wl, w2) Sr, (w 1 . w2) = 

(0, 0, 05). (005. 0. 95). (0. 1. 
0. 9) . (0.15.0.8 5). (0. 2. 0. • 
8) . (0.2 5.0.7 5). (0.3.0.7). 
■ (0. 3 5. 0. 6 5) , (0. 4. 0. 6).. (0. 
4 5.0.5 5). (0.5.0.5). (0.5 5. 
0. 45) . (0. 6. 0. 4) . (0. 65. 0. 3 
5) . (0.7.0.3). (0.7 5.0.2 5). 

(0.8.0.2). (0.8 5.0.15). (0. 
9.0.1). (0. 9.5. 0. 0 5) . (1.0. 
0) ;^)^^ 2 OfBil^o — 1 0 0 Mm/!i^ib 7 /xm^iJ^V^ 
T-1 9 8/im*T-»l 5ailiD)e^C0f-'f X^tjo^a^ 
m^mmhX. #i|S^5ri^-CX(cJ; !9M6SiJ-r5„ El i o 

m. -a-ff. 2 0 X 1 5 = 3 0 0ffil®roDNA7°n— ^ 

«/5S;-r -5 7^ A ffi 1/ ^ S C i: T- # 5 o 

[004 1] alJ^$^^S*3t^0^i^^S/5^P,«i^(^a^S 
SriaS'J1-S;SS. MlcfibS^ (u— i^) 
5:ii:tcJ;'9#<co|Bl-!|S@<7)«i^'^BtSiJ-c#5., ^Jx 

(i. YAGl/— if— -ei!)®r'#5:^7fe^*J o e. Tarn 

3t;Sit^ 1 om»c5>i®Lr. 1 om(Dm.'f-<Dm%m 

^tgT'fc.5c Ro x^rMJcMfflLTiK^-^^iti- 

St. (Joe.Tamura) coM-g-t)-tir(Ojg-^itcO 
1 Oiit) (:i>?IPxT. ( J o e. R o x) rote-g-*7-ti:<^?l 
-a-JtCD 1 0 ji 9 . (T a mu r a t R o x) (D^a-e-Jp-li: 
ro^-g-ltro 1 0 ii "9 (Z):±a5T- 3 0 j1 <5 WlH)— iK^tDftglJ 

^'^%w^^mm^m\'^xtsiPr^mm-r^t. 1 5 oa 
(Di*i^^issijT-t5.o Mi-. 1 smm(r)mM.(D'm.^^^ 
m-r^'^'< ^t^m^u-k^^t. 2 2 5 o@odna7° 

ISBJC'KltLrtJi? . 2 2 5 O^roDNA^ISSiJ^^tiST- 
mm\^tiiSL^n^^n-t^n&. (em) ^it^i^o^jt 

A7'n-^l¥^{Si^Lyc^?-^«j^-etS(7)T-. it»J;^ 

ffiX'^-sDNAODsajii 0 0 0 Qm.&^±.\^m-^\z-r^ 

[0 0 4 2] Ut±«??ttt?^-t?«. m^tSrfflV^xm^SraS^ 



[004 31 T^iio. _hlfl(^ Joe. Tamura. Ro 
(4m olecular probe ttroSi^. C y — 5 
[0 044]. 
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[mi] *|g?q(Dmi(^)||ife^!|(7)DNA7°n-7Tl/— 
[0 2] *^?^(0^1(^|^lfe^!l(ci^JtS«S!|&^Sr7°o- 

-fm-^m:W-t-r^-7'^-^ri — ^mf^M.(D (a) a?p"p 
[03] :i^%m<r>^i<6mMmKt^n^^n--:fTu- 

[1114] *^BJ(0^iro||;te«ri)f;;i^(tS. ^'f >'4^7°n 

[|gl5l *^B^(7)^l<D|^:^^iJ{ci$-(tS. i^-- if-JtSr 
7 l-ia?ij L d o T fiB^-f- -5 D N A 7° a 

[0 6] imm<r)'^\(r>-m&mvz.m-i^. ztxi-zfrs^ 

- S IMJ;^ ^ ^ffiMW S D N A 7" D — r^-T 

[0 7] *%?)5<75^iro^JE^y(cS^(t^. ^)|S^M7"a 

[0 8] *|g0^(D^2(;5*igFy{::i*-(t5.' (a) 2i«k5E ■ 
7" a — y T W— ^/l-^- 3 4 --^3|S^^7' o -y^^A-r 
Sytferof&AroJPffiS. (b) »rffi0o 

[0 9] *^0;icD|g3<D||Jgt?!|{Ci^(-j-5. ^1St^-ffl*>C5 

i«?!i*m^Wi-:^-r0o 

[0.10] ;*:^K<0^4<^|l2i£«^{c:ii*lt2). 2i5c5EiE?iJ 

[??-^roifte^] 

l- -^^a^. 2 - DNA7'ci— 7". 3 --7°n-7'#t^ 

4 •••7'P— 7'TU— . 5--^WaAP. 5' •••^ 
V y ^<-=f z'. — rf . 5" •■•^i^aiP. 6 • ••^^-l-<?5cSA*- 
7--7'n-:7'TU- Ji^/i-^-. 8--:^7fe»ia, 9- 
}t«$ttfcf<;!|sfDNABr>>t. 10 •wvx. ii - u- 
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ir—^m. 1 2 "-7-r/U^— . 1 3- •■CCD;<;>< 7, 1 
4-=iVhn — 7— . 1 5"-r— *aa^a. 16-- 

m^mm.. i7 --^=^-. i 8 -'^*i^iB?ijffl^«f& 

m(Dm. 2 2 -7°0— T'TU— a^'-jJ';?— . 2 
3--S0^;*^<-, 2 4--^-r t-7 y-zi^/i'^-ffl^iST 
y^^—. 2 5 -— ^^'rJ'D U'>'XT-V— (-feyi-^^';/^ u 
>X) , 2 6 •••7-(-yW;5'— , 2 7 (C 
CD^'TV-fevf— ) , 2 8 2 9 - tf— 

i/^y<>y~-, 3 0- ••7'n->^(D^^flg|t^«. 3 1 •■• 



^) . 3 2 -^3tlS3tS:^i5'fcl'^1Sc«SE^ (;5'-</ybD' 

NA^rf^ltL^tel/^^JiS^) . 3 3 - -2i«k5t;7°n-:7'TU' 
— *<t«-rSjfeA, 3 4- •■2i^^7'P-yTU'-4^/V-i5^ 
3 5" gB^;*^^-, 3 6-7'D-^^^ffl«a^, 3 

^'^mi-m. 3 9 "7°ci-:/##^i|a-f-^2?!fc5EiBgL 
fc7°ni — T'TW— . 4 0 - -7V7°. 4 1 ••■^ ^-T 
-l-yWiJ'— , 4 2--:^5tj^S3lSij7-i'>'U^'— . 7 
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[^fifPl ¥^t£l 5¥l>^ 1 4 0 (2 0 0 3. 1. 1 4) 

Kumm^] ^mw- 11-243997 

[•^WBl ¥^1 l¥9^ 1 4 B (1 9 9 9. 9. 1 4) 

i^m^wc] -^mf/^m-^n 1 1-2440 
[mii#-^] 1 0 - 5 3 0 9 9 

cm 1/68 

C12N 15/09 
GOIN 33/50 
33/566 

[F II 

C12Q 1/68 A 

GOIN 33/50 P. ■ -• 

33/566 
C12N 15/00 A 



[^ttlB] ¥^1 4^1 0>g 1 0 B (2 0 0 2. 1 0. 
1 0) 

t^i^«jE 1 1 

miEMMmm^] mm* 

o 

JWm:: J; t) StS'J ^ tt.S t ror-*> S r i: i: i--5lf * 

^1 *Actt2{;ite«ro^D— :/Ti/— o 

tc^-r s :i i: =tmm t i-sw *^ i * ?t » 2 tcfemoT- 

HSL $ ixfc^. S ;t 2 o(75mif5¥ffigI5roP0l(cff^^ie ^ Hit 
« JciR* btu-S t ror-fo 5 C i: 5ri|tm -r 5 If 1 * 
^t»i2jcfE«<o^a— u— . 



i^mmiE 2 ] 

0 0 14 

[00 14] T'd — T'l. 2, n/4^f>/i^7°o— y 
-7) (D^aAP 5roK!pfgSEA:6r|n]6A»P>«3tSIS8 
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$ tt^c^i|s|- D N A S: i£ A L T D N A 7" n — 7' 2 . i: 
U—r-* 1^:^X1 2T'*^LT^ib1-57'D— :/T^' 
^-r/W^-l 2{c:J; i^j^ftalJR^tt, CCD;*;^7l3 

— ^/uy— 7) (D4'(C3£'<e>tbfc^J|Si^l(D|i£g, t^o 
^-g- Lfc^ipfD N A»r>i-(0#:ft 

•So 1 7. QX'(D^t3i)^h. K 

0 0 18 



[0-0 18] ^PSIl 9CD lO(Z)SH-ttlRl— SaOT'o — 

iami 9co#^ttStc:a''i'57'a-y?r<S:«p1-S^)ia^ 
yiSE^^ItLTiS^f^tvS, ^-0^1 9 1 cD« 

1 9-l{C(4>^n-:/l^i*i#-rS'^«t^=-;ds. W,2(r>m 

'om^m<om2 oizmi}^ix?>o mi 9izawffpnzi-i2 
fmmi 9(OTu~i:-:f^~yummm2 0b(r>^.^\z^ 

^o :L(n>^M.i}^h%(om2i\tm<f^i^y)n'f\-i.%^misb 

(^^rJ^A) T-fcs, ^2.o^cM^fc^«Li^^4. mi 9 
i:ii:=fT-rs;^l^. gp*>iB?OT©m2 ot^f&oT^fKSft, 

— ^TU— ^/V-y— 7) (l^#0. 3mm) K^Kiihi^ 
ttS^^iK iB^iJ-T'S, 2 2f4. '^«ii^iB^iJfflrof&A (2 
3. 2 0) i:7°n-yri. — JJ^/W:?'— 7 ^)fe-g-r57° 
n— ^'r s^^i?^— T'fct), 5* {4;^ by 

(09(^3 8#M) (-{4. ffiV^J: ^ t-r.5DNA7°a-- 

Lfc3|©iF-^<*:j^-r-5J|a^fgroiB?iJJlR;f:;eiN ^2 0, 



